, the daugh emigrant Yorkshire farmer. He was the third of four children, of whom an elder brother and sister died young and a younger brother was three years his junior. The family carried on a printing business in Ipswich, which his younger brother entered in due course, and Boswell relates that he was brought up strictly in a Victorian household on English grammar and punctuation, Charles Dickens and the Bible. His grandfather, a Tory of the old school, did the Party printing in a gorgeous ultramarine and was a stal w art of the Pickwick Club.
him walking and cycling to numerous fossiliferous Crag deposits and chalk pits in East Anglia.
The new vista which opened up to the young man was evidently at variance with the established views of the family for he notes that he disagreed, though he did not quarrel, with his family and decided to leave home and earn his own living as a teacher. So we find him from 1902-5 as a Pupil Teacher, first in a Public Elementary School which he disliked intensely, chiefly because of the extreme poverty of the children, the conditions and the terrible, vitiated atmosphere which gave him a great craving for fresh air. In 1903 he was a founder member of the Ipswich and District Field Club and became its first Honorary Secretary and editor. He matriculated at Lon don University in 1905 and continued to teach at the Technical School at Ipswich until 1912. During this time, however, he turned to field geology, at first unaided but later encouraged by the enthusiasm of a school-master who came to Ipswich from the North country-George Slater-later to be a life-long friend, and also by correspondence and ultimately by personal contact with F. W. Harmer, W. Whitaker and A. Vaughan . His investigations were directed first to the Pliocene faunas and then to the stratigraphy of the Eocene and Pliocene of Suffolk and Essex, the beginnings of researches which were later to be pursued at Imperial College and some of which were pub lished in the Quarterly Journal of the Geological Society.
His early geological work was carried out in the intervals between school teaching, at weekends and often far into the night, largely guided, as he recalled, by Watts's little book Geology for Beginners. A year or two later Boswell plucked up courage to write to Watts on some point which perplexed him and thus started a long friendship which lasted until Watts's death in 1947 . Unfortunately, as a result of excessive reading and peering down a microscope in artificial light he developed choroiditis in both eyes, and at the age of 18, in 1904, he went blind for several months and had to be led about and read to. The retina of his right eye was irretrievably damaged and never afterwards was he able to see stereoscopically, indeed he was fre quently handicapped in later life by recurrent eye-trouble.
In 1906 he was elected a member of the Geologists' Association and in 1907 a Fellow of the Geological Society at the age of 20, which was illegal as he was not of age. He and his sponsors acted in innocence! Shortly after wards the age of candidates had to be declared on their proposal forms. In the same year he attended his first British Association Meeting at Leicester, and in 1910 he made his first close contact with Imperial College, at a course in higher pure and applied mathematics for science teachers. He was working steadily for his degree and in 1911 took a First Class B.Sc. (External) degree at London University in geology and pure and applied mathematics.
At the comparatively advanced age of twenty-six Boswell became a full time student at the Imperial College (Royal College of Science and Royal School of Mines), being particularly attracted by the prospect of working under Professor W. W. Watts, F.R.S. who had already given him much encouragement, and to whom he records that he owed an immense debt of gratitude.
Launched At that time his investigations were a continuation of his earlier work on the Eocene and Pliocene of Suffolk and Essex, and involved studies of Chalk zones, upon which little had been done, and then an assessment of the mag nitude of the Eocene unconformity in the London Basin. This brought him into touch with A. W. Rowe, of Chalk-zoning fame, and it was in connexion with these researches that he first introduced into English in the form ' isopachyte' the term de Geer had used when describing the Swedish Pleistocene.
A far-sighted aspect of this work was the attempt to discover whether or not the detrital mineral assemblages of the sediments were distinctive of particular horizons and could be used over limited areas for purposes of correlation. This led naturally to the investigation of a wide range of British formations and Boswell acquired a very large, and in those days a unique collection of samples of British and overseas sedimentary rocks. The detailed study of the detrital minerals of rocks was at that time somewhat neglected even though investigations by W. Mackie, T. Crook and H. H. Thomas had demonstrated that many British formations contained considerable varieties of such minerals. In this little-worked field Boswell found that of some 160 minerals that occur as significant constituents of crystalline rocks practically every one appears also as a detrital constituent of clastic rocks, and that particular varieties are often diagnostic of mineral provenance. In many cases new light was thrown on the palaeogeography, tectonics and climatic conditions existing at the time of sedimentation. The qualitative and quantitative aspects of this study were later to prove of great economic im portance in the W ar years and in the following decade.
At the same time, as he grew more familiar with the Glacial deposits of Suffolk and Norfolk Boswell became deeply interested in the problems of the correlation of these beds and their relation to the culture stages of Early Man. 1917. This marked the commencement of his close association with Liverpool which lasted for thirteen years and began what many consider to be the finest period of his long and varied life. Until the War was over in 1918, in which year he was awarded the O.B.E., his energies were still largely employed in researches for the Ministry of Munitions, but he then set to work wholehear tedly to build up at Liverpool a department of geology of the highest repute. Aided first by C. P. Chatwin and later by E. Neaverson and I. S. Double, old friends of his Suffolk days, he attracted to Liverpool a group of students compounded of ex-service men and youngsters straight from school. This enthusiastic yet critical body of young geologists engaged in such varied researches as sedimentary petrology, the volcanic rocks of Snowdonia and the Lake District, the Silurian and Carboniferous of North Wales and the Triassic rocks and glacial deposits of the Liverpool district. Inspired by the leadership of their Professor and his staff, they were trained to occupy in due course a variety of senior posts in British and overseas universities, in the Geological Survey of Great Britain, in museums, overseas surveys and in mining and oil companies. Encouraged by Boswell a number of his research students proceeded to his alma mater, thereby strengthening the ties between Liverpool and the Imperial College which have remained close ever since. Boswell was unsparing in his efforts. He continued to be deeply engaged in his researches into sediments and sedimentary rocks, topics which formed the subject of his Presidential and other Addresses to the Liver pool Geological Society and his Presidential Address to the Liverpool Bio logical Society, later to be collected together in the form of a book. It is interesting to realize that at about this time Boswell concluded that existing techniques would not serve for satisfactory investigations of the petrology of sedimentary minerals. Indeed it was not until much later that X-ray diffraction, the electron microscope and other technical methods enabled geologists to pursue such studies with a reasonable measure of profit.
In the course of his work on sediments he carried out experiments at Liver pool on the deposition of sandy and finer materials, and served on the scienti fic committee set up by the Mersey Docks and H arbour Board to investigate the causes of silting up of parts of the Mersey estuary. This led, through his acquaintance with F. G. Donnan, a member of the committee, to a meeting with H erbert Freundlich (a refugee from Nazi oppression) who was given hospitality by Donnan at University College, London, and there carried out tests on the thixotropy and dilatancy of some geological materials. Boswell was much impressed by this work which led him to realize its practical sig nificance to oil-geologists and to civil engineers interested in soil mechanics, a subject to which he devoted much thought and work.
Thus he concerned himself with experiments on the physical characters of natural sediments, introducing the term 'rheotropy' to cover phenomena such as thixotropy, false-body and the rest-hardening of clays. Other fields of investigation included deep sea deposits (the term 'hypedaphic' was intro duced by him), co-precipitation and the salt content of connate water in sediments. Doubtless his most im portant contribution to the petrology of sedimentary rocks was his recognition of the significance of the relative stab ility of their mineral constituents in geological time and under varying physical conditions. These problems led him in turn to study post-depositional changes and the development of authigenic species. Thus he emphasized the life-histories of sediments rather than their post-mortem records. With the development of the new techniques of the present day this change in view point has become all-important.
In the early 1920's Boswell turned his attention to the stratigraphy and tectonics of the Lower Palaeozoic rocks of North Wales, a study which he had started earlier as an antidote to his Tertiary work, but which had been interrupted by the War. He was a confirmed admirer of C. T. Clough, his model of a field geologist, and he was insistent, at a time when not all university schools of geology were equally convinced, on the fundamental importance of first class field mapping.
Despite the strain of teaching and planning and organizing a new and rapidly growing department, and the claims of his own researches, he yet found time to take a very active part in the life of the University, being Chairman of the Science Faculty, the M en's Hostel, University Press and Library committees, besides serving as staff representative on sundry students' organizations.
Boswell was a keen mountaineer, delighting not only in the Welsh moun tains, but, in company with his friend Emil Montag, the Swiss Consul in Liverpool, and at times accompanied by one of his senior students, engaging in strenuous mountaineering in the Swiss and Austrian Alps. He was elected a member of the Alpine Club and travelled widely, visiting Europe, America, India, East and South Africa.
His love of Switzerland and his friendship with Swiss geologists, in particu lar the great master Albert Heim, doubtless inspired him to agree to translate F. Heritsch's The Nappe theory in the A l p s , a task which he while because many believed that Collet's book on the Alps had over-empha sized the Nappe Theory and that of Continental Drift.
At about this time also, there was conceived and carried out the remarkable Mersey Road Tunnel, linking Liverpool and Birkenhead. Boswell was appoin ted Geological Adviser to the scheme and served as such from 1925 to 1933, greatly assisting the engineers in the course of the work, besides contributing to the Liverpool Geological Society valuable papers on the Glacial Drift and Trias revealed during the operations.
While at Liverpool he served for several years on the Council of the Geo logical Society of London, a duty which involved much travel to and from meetings. As an authority on East Anglia he complied with Flett's request to write three memoirs for the Geological Survey, and he also contributed articles to the Encyclopaedia B r i t a n n i c a , to Regionalen Geologie and to t book of the Geology of Great Britain. All this did not, however, prevent Boswell from continuing his researches, particularly into the Silurian rocks of North Wales, a great task which is recorded in a number of papers, mainly in the Quarterly Journal of the Geo logical Society of London and in the Proceedings of the Liverpool Geological , some of the latter being written jointly with I. S. Double. All were ultimately brought together in a large volume entitled The Middle Silurian Rocks of North Wales. This was a true labour of love, extending over a period of more than 25 years, a piece of work which will undoubtedly stand the test of time, despite doubts thrown on certain structural interpretations by objectors who did not always express themselves in the most tactful manner.
In 1931 Boswell was elected to Fellowship of the Royal Society. Ever since the Leicester meeting in 1907 he had been an ardent supporter of the British Association for the Advancement of Science and it was perhaps no surprise, therefore, that he was appointed a General Secretary in 1931, serving as such until 1935 when he became General Treasurer until 1943 . While in office he interested himself especially in the maintenance of Darwin's home, Down House, a trust of the Association. Particularly devoted to Section G, he was elected its President for the York meeting in 1932. Since from early days he had been a zealous student of Pleistocene geology, it was natural that he should choose as the subject of his address 'The contacts of geology: the Ice Age and Early M an in Britain'.
In the same year Gowland Hopkins, then President of the Royal Society, asked Boswell to go to East Africa, with the aid of a grant from the Royal Society, to report on the geology of the sites and the validity of the claims of L. S. B. Leakey's Expedition to have found in Kenya and Tanganyika skeletal remains of Early M an which would have carried the date of the arrival there of man of modern type back into Early-Middle Pleistocene. Boswell had already been to Kenya under Leakey's guidance in 1929 and was in touch with E. J. Wayland and others who were studying the successions in East and South Africa. It was found that the sites (at Kanan and Kanjera) had not been properly marked and could not be re-identified. Doubt about the age of the human material therefore remained and Boswell was compelled to put the claims into a suspense account.
In 1932 Boswell was elected a Secretary of the Geological Society of Lon don, in which capacity he continued for two years. Always interested in water-supply problems, in 1934 he was appointed Geological Adviser to the Metropolitan W ater Board and so served until 1953. In that capacity he prepared comprehensive reports on the wells in the Kent northern and southern areas, following an exhaustive investigation of the underground resources within the area of the Board's activities. During his period of ser vice Boswell was much involved in the work of preparing and promoting water-supply schemes in the London area and gave evidence before the House of Lords Committee on the 1944 Bill and the Departmental Inquiry in 1947 . His evidence at the latter inquiry was embodied in his Review of the resources and consumption of water in the London area which is generally regarded as the most authoritative work on this topic. His careful prepara tion of evidence and clarity of exposition earned for him a great reputation as a witness.
In 1935 Unfortunately his health continued to be but indifferent and he had increasingly to take care and to seek a mild and dry climate. His interest in geological matters was in no degree abated and he concerned himself particularly with problems of water supply. Another major interest was a continuation of his work on sedimentation, especially in the study of thixotropy and allied phenomena, he continued to publish papers on these subjects until 1955 and was working to the end on a treatise on muddy sediments, to be published posthumously.
During the later years of his life he became increasingly an invalid, devoted ly nursed by his wife, but maintaining until the last a keen interest in matters geological and in the doings of his old students. He passed away at Ruthin, North Wales, on 22 December 1960, at the age of 74, his ashes being scattered on his beloved Great Orme.
Such is the brief summary of the life of P. G. H. Boswell, but its recital tells comparatively little of him as a man. He was rather above middle height, lean and with somewhat sharp features, but always with a merry twinkle in the eye behind his glasses, and around his mouth there played an almost perpetual smile. His hair in middle age was light, almost sandy in colour. It is worthy of note that he was naturally left-handed and successfully resisted early attempts to alter this. He generally used a hammer in his left hand, but in many ways he was, or became, ambidextrous. He was an excellent lecturer and possessed the gift of inspiring the young with the wonder and importance of his subject. To his students and many friends, to whom he was affectionately known as 'P.G.H.' or 'Bozzy', he was an inspiration and a guide, never sparing himself in his own labours and ever ready to advise and guide others in their researches, whatever their chosen field. His own preferences were mineralogy, stratigraphy, structure, Pleistocene geology and the economic aspects of the science-he made no claims to be an expert palaeontologist. Despite his addiction to geology, Boswell always took a keen interest in the English language, being greatly concerned with the cor rect use of the written and the spoken w ord; he deplored the misuse of words by scientists and others alike. He was impelled by the idea of service, to the individual and to the state. Perhaps he will be best remembered by his many students and friends for the active middle period of his life. Then will be recalled the companionship he displayed when, during his occasional offduty spells, he would show his true self. The happy days when he accom panied the students' annual row from Chester to Eccleston Ferry, the relaxa tion on the greensward and the journey back after tea, must have been experienced to be fully appreciated. Memories of tolerance and wise handling of student pranks on field parties and his insistence that hard walking and long treks were the way to counter high spirits, can be matched by recollec tions of his feats as a mountaineer in the Alps; his real satisfaction on achiev ing some high peak; and on one occasion his keen disappointment when, on the advice of the guide, the party was forced to abandon the attempt to reach the top of the Finsteraarhorn in a gale when only a few hundred feet short of the summit.
Haec olim meminisse juvabit.
In writing this memoir I have been greatly assisted by Mrs Hope Boswell, M r Ivan S. Double, Professor David Williams and Dr John C. Harper, to whom I return many thanks.
G. H. Mitchell

